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ON THE FREE VIBRATIONS OF A LECHER SYSTEM USING A LECHER 

OSCILLATOR.1 

B Y F . C. B L A K E AND C H A R L E S SHEARD. 

TWO forms of Lecher system were employed; one after the manner of 
Lecher, using 5 cm. plates attached to the oscillator circuit and 3 

cm. plates connected to the wire system proper. A second form, consisting 
of cylinders, cone-shaped at one end, was used as a part of the oscillator 
circuit; this allowed the coupling of the two circuits to be readily changed. 
A similar device was made use of at the bolometer end of the circuit. A 
check receiver, of constantan-iron wires, shunted through a high resistance 
across the spark-gap in oil, was employed for the purpose of checking the 
energy delivered to the Lecher circuit. By its use it was possible to check 
readings at any given point on the system to within 1 per cent, at any time. 

The main points of the work as presented were: 
1. A first approximation of the ideal case as to the distribution of energy 

as given by Abraham2 was obtained. The theory was found to hold for the 
first, the third (2 per cent, error due to experimental errors) and the second 
harmonics, these last being in error by 8 per cent, due to the influence of the 
oscillator vibrations also imposed upon the system. 

2. The ideal case ceases to be such just in proportion as the bridge length 
is more and more comparable to the Lecher wire length. Curves for 2, 5 
and 11.5 cm. distance between parallel wires were shown; for this last 
distance the vibrations ceased to be of a simple nature. 

3. It is known theoretically3 that such a system has two superimposed 
oscillations; those due to the oscillator and those which are the free vibrations 
proper. The effect of coupling (using the second form of coupling and check 
receiver) on each of the sets of vibrations was investigated. It was found 
that any particular overtone could be strengthened by so varying the coupling 
that the oscillator vibrations fell in unison with it. 

4. It was found that for bridge lengths small in comparison to the Lecher 
wire length the currents behaved as if they were longitudinal and not trans
verse. The proof of this is based upon an experimental verification of 
Abraham's4 theoretical considerations that for longitudinal currents the 
potential varies as the logarithm of the distance from the wire. 

5. The Kirchhoff-Abraham generalization of the Thomson formula5 was 
verified to within 1 per cent, in the cases where the tones were strictly 
harmonic. 

A b s t r a c t of a paper presented a t the Chicago meeting of the Physical Society, 
November 26, 1910. 

2Theorie der Elektrizi tat , Vol. 1, second edition, equat ion 224, p . 352. 
3Bjerknes, Wied. Ann., 1895, Vol. 55, p . 121. 
4Theorie der Elektr izi tat , Vol. 1, p . 346. 
^See Theorie der Elektr izi tat , Vol. 1, equation 225d, p . 354. 
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6. It was found that there is a "back action" of the Lecher circuit upon 
the oscillator circuit. Curves were shown of results obtained proving such 
a back action. Since the coupling was electrostatic, the need seems apparent 
for the introduction of the term "mutual capacity" into such electrical 
work. 

P H Y S I C S LABORATORY, 

O H I O STATE UNIVERSITY, 

November 3, 1910. 

ON THE IONIZATION OF GASES BY THE ALPHA PARTICLES FROM 

POLONIUM.1 

B Y T. S. TAYLOR. 

IN an article on the "Retardation of Alpha Rays by Metals and Gases,"2 

the writer pointed out some differences that had been observed between 
the Bragg ionization curves obtained in atmospheres of air and hydrogen 
respectively. The observation of these differences suggested that a careful 
delineation and comparison of the Bragg ionization curves in other gasest 

when polonium was used as the source of rays, might lead to interesting 
results. The same apparatus that had been used in the previous experiment5 

was used, and with polonium as the source of rays, Bragg ionization curves 
were obtained in atmospheres of air, H2, O2, N2, C02, CH3I, C2H5CI, CH4r 

C4H10O, SO2, HCl, HBr and HI. In each case the pressure the gas or vapor 
supported was always such as to have the range of the alpha particle 11.1 
cm. By taking the areas under the curves as the measures of the ionization 
in the gases respectively and comparing the areas separately with that of the 
air curve, ratios of the ionization produced in the different gases to that 
produced in air were obtained which agree for the most part with similar 
ratios found by Bragg4 by a less direct process. 

A study of these ratios together with the form of the ionization curve in 
each gas makes it possible to obtain a relation between the ionization in a 
gas and the constants of the gas. 

U N I V E R S I T Y OF ILLINOIS , 

U R B A N A , I I I . , 

November 2, 1910. 

A b s t r a c t of a paper presented a t the Chicago meeting of the Physical Society t 

November 26, 1910. 
2Taylor, Amer. Jour, of Science, October, 1909; Phil. Mag., October, 1909. 
3Loc. cit. 
4Bragg, Phil. Mag., March, 1907. 


